Involvement of both calcium influx and calcium mobilization in growth hormone-induced [Ca2+]i increases in Chinese hamster ovary cells.
This study reports rapid effects of growth hormone (GH) on the intracellular free calcium concentration ([Ca2+]i) in Chinese hamster ovary (CHO) cells stably expressing rabbit GH receptor. [Ca2+]i was measured by spectrofluorimetric methods in single cells and membrane Ca2+ currents by patch clamp techniques in the whole-cell configuration. In individual CHO cells, bathed in a standard saline solution containing 2 mM Ca2+, basal [Ca2+]i was 191 +/- 27 nM (mean +/- S.D.; n=83). Short term administration of GH (100 ng/ml, 30 s) induced a [Ca2+]i increase in 54% of cells tested (n = 398 of 743). Responses were clearly heterogeneous. Maximum calcium increase varied from 16 to 853 nM and time to peak varied from 4 to 320 s. On examination of the [Ca2+]i increases, it was possible to define two different types of calcium responses to GH. Experimental manipulations of extracellular and intracellular calcium concentrations demonstrated that GH-induced calcium increases involved both calcium influx and calcium mobilization. Calcium influx, a long lasting, small amplitude (63 +/- 34 nM) response, was observed in 121 out of 398 cells (30%) whereas calcium mobilization, a transient, large amplitude (263 +/- 175 nM) response, was observed in 277 out of 398 cells (70%). Moreover, patch clamp data show that influx did not involve the dihydropyridine-sensitive calcium channels.